CONVERSION FACTORS and VERTICAL DATUM

INTRODUCTION
River and stream channels are dynamic, changing in width and depth, or both, over time. These changes are the result of complex, interrelated natural processes. Bridge crossings of river or stream channels can alter the dynamic natural processes in the channels by (1) constricting the cross-sectional area of streamflow during high flows, (2) reducing the amount of streambed and streambank area that is available to supply sediment, and (3) acting as obstructions that redirect flow. Erosion of the channel bottom or banks at bridge crossings generally is referred to as bridge scour. Bridge scour can undermine bridge abutments, foundations, and pier footings. Estimates of potential bridge scour are used to design new bridges and assess the safety of existing bridges.
Scour depths at bridges are predicted by using empirically based equations; an important variable in these equations is flow velocity. Flow velocities used in scour prediction equations typically are determined by applying one-or two-dimensional steady-flow numerical models of the stream reach upstream and downstream from the bridge crossing to a specified discharge. Errors in flow velocities that are predicted by these numerical models may result in predicted scour depths that differ from actual scour. Predicted scour also may differ from actual scour because of the dynamic nature of the flow at bridges and differences between scale model and prototype conditions. Actual velocities and depths of flow, measured during peak discharge events, can be compared to predicted flow velocities and predicted scour depths in order to evaluate the accuracy of the predicted values.
Purpose and Scope
In July 1996 the U.S. Geological Survey (USGS) and the North Carolina Department of Transportation (NCDOT) began a cooperative study to (1) collect flow-velocity and flow-depth data during peak discharge events at selected bridge crossings at or near USGS streamgaging stations in North Carolina, and (2) review historic measurements of peak discharge at these bridge crossings and extract the relevant flowvelocity and flow-depth data.
This report presents flow-velocity and depth data collected during measurements of peak discharges that were made at 21 USGS streamgages across the State from September 1964 through December 1998 ( fig. 1 ). Data from measurements of discharges with a recurrence interval greater than about 1.5 years that were made at the selected sites during the active datacollection period from July 1996 through December 1998 are included in this report. In addition to measurements made during the data-collection period, Introduction discharge measurements made prior to July 1996 at each site were reviewed and the largest one or two discharge measurements with a recurrence interval greater than 1.5 years were noted. Measurements were then selected for inclusion in this report so that (1) the largest measurement made at a site, regardless of period, was included, (2) the largest measurement made during the active data-collection period was included, and (3) the more recent discharge measurement was included if more than one measurement had been made at approximately equal discharges. At several of the selected sites no discharge measurements with a recurrence interval greater than 1.5 years were made during the data-collection period. For these sites, only data from measurements made prior to July 1996 are included.
FLOW VELOCITY AND FLOW DEPTH DURING PEAK DISCHARGES
In coordination with the NCDOT, 25 USGS streamgaging sites in North Carolina where peak discharge measurements are typically made at adjacent bridge crossings were initially selected as potential sites for the collection of flow-velocity and depth data. Four of the initial 25 sites, however, were identified later as being unsuitable for the study. Because of difficult measurement conditions at these four sites during large discharge events, indirect methods of discharge computation were used to determine large peak discharges; measured velocity and flow data during peak discharges are not available. As a result, these four sites were deleted from the study, leaving a total of 21 study sites.
Discharge measurements are routinely made throughout the range of observed stream levels, or stages, at USGS streamgages in order to define the relation between stage and discharge. Bridge scour, however, is associated with the high flow velocities that occur during large discharge events. For this reason, data from measurements made during large discharge events are presented in this report. Because the magnitude of a large discharge event at a given streamgage is relative to the area drained by the stream at the gage location, the recurrence interval of the discharge event was used as a criterion for (1) measuring the discharge at a selected streamgaging site during the data-collection period of the study, and (2) inclusion in this report for discharge measurements made prior to the data-collection period. Recurrence interval of a discharge is defined as the number of years, on average, during which a specific discharge is expected to be equaled or exceeded one time. For instance a 2-year discharge is expected to be equaled or exceeded, on average, once every 2 years. Estimates of recurrence intervals at streamgaging sites are computed by fitting the highest peak for each year of gage record to a statistical distribution. At least 10 years of discharge data are required to compute recurrence interval discharges at a given streamgage. Recurrence interval discharges for the streamgaging sites in North Carolina, including those used in this report, as well as a more detailed description of the computations are provided by Pope and Tasker (1999) .
Discharge measurements that had a recurrence interval of at least 1.5 years were made at 9 of the 21 sites during the data-collection period, July 1996 through December 1998. Flow-velocity and flowdepth data from those measurements are presented in this report. At 12 of the 21 sites, no discharge measurements with a recurrence interval of at least 1.5 years were made during the data-collection period. Data from measurements made prior to July 1996 are presented for these 12 sites. At four of the sites where discharge measurements were made during the data-collection period, significantly larger discharges were measured prior to July 1996. At these four sites, data from discharge measurements that were made prior to the data-collection period are presented along with data from discharge measurements made during the data-collection period.
The flow-velocity and flow-depth data presented in this report were collected while measuring discharge during high flow conditions at the selected sites. Discharge is typically measured by establishing a horizontal cross section, roughly perpendicular to the direction of flow, and making measurements of flow depth and velocity at several points, or vertical sections, along the cross section. A lead weight is used to make depth soundings, or measurements, at each vertical section. Flow velocities are measured by using a current meter at several depths at each vertical section in the cross section. Velocities are typically measured either at a single depth, 0.6 of the total depth, or at two depths, 0.2 and 0.8 of the total depth. Velocity measured at the 0.6 depth is assumed to be the average velocity for that vertical section, and the average of the velocities measured at the 0.2 and 0.8 depths is assumed to be the average velocity for that vertical section. The width between vertical sections and the depth of flow at each vertical section are used to compute the flow area at that vertical section. A volumetric rate of flow, or discharge, for each vertical section is computed by multiplying the average flow velocity at each section by the flow area for that section. Total stream discharge is the sum of the discharges computed at each section. A more detailed description of the techniques and equipment used in measuring discharge is provided by Rantz and others (1982) . In some instances, additional depth soundings were made to further define the channel cross section during discharge measurements made during the datacollection period of this study.
Data provided for each site consist of a station summary, a discharge measurement summary, a figure showing the channel cross section and measured velocities for each discharge measurement presented, and a table of the flow-velocity and flow-depth data for each discharge measurement. The station summary provides descriptive information about each of the study sites, including gage location, location of measurement, period of record, elevation of the gage datum, and any extreme events that occurred outside the period of record. The discharge measurement summary includes descriptive information about the discharge measurements from which the depth and velocity data were extracted. The figure presents depth-of-flow data by showing an outline of the channel bottom, as defined by depth soundings made during the measurement. The velocity data are represented by a series of shaded bars. The position of a bar along the horizontal axis represents the location of the vertical section, referenced to an arbitrary starting point located on the left bank of the stream, at which depth and velocity were measured. The height of the bar represents the magnitude of the maximum velocity measured at that point. For each discharge measurement presented, a data table including location of each vertical section, depth from water surface to channel bottom at each section, and maximum velocity measured at each section also is provided. 
DISCHARGE MEASUREMENT DATA FOR STATION 02083500 TAR RIVER AT TARBORO, N.C.
[ 
DISCHARGE MEASUREMENT DATA FOR STATION 02112250 YADKIN RIVER AT ELKIN, N.C.
DISCHARGE MEASUREMENT DATA FOR STATION 02133500 DROWNING CREEK NEAR HOFFMAN, N.C.
[ Channel bottom, 03-04-79 1944, 1947, 1958, 1960 . June 1961 to current year. 
